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ODNHRI/XLWHO)UDQFH WKHFKORULGHFRQFHQWUDWLRQLQFUHDVHGVLJQLILFDQWO\EHWZHHQDQGSDVVLQJIURP
PJ/WRPJ/OHDGLQJWRWKHH[WLQFWLRQRIRYHURIDOJDVSHFLHVDQGWKHDSSHDUDQFHRIDQHZVSHFLHVZKLFKLV
QRUPDOO\GHYHORSLQJRQO\LQVDOW\ZDWHUV'HVSODQTXH
6LQFHDODUJHSDUWRIZLQWHUPDLQWHQDQFHLVFRQGXFWHGZLWKWKHXVHRIPDWHULDOVVSUHDGRQLQIUDVWUXFWXUHVXUIDFHVD
QHHG IRU WKHLUGHWHFWLRQDQGTXDQWLILFDWLRQFOHDUO\DSSHDUHG6RPHH[LVWLQJ WRROVFDQDOUHDG\JLYHDQ LQVLJKWRQ WKH
VLWXDWLRQ EXW WKHVHSUHVHQW OLPLWV RQERWK WKHLU DFFXUDF\ DQG WKHLU DELOLW\ WR FRYHU WKH ODUJH VFRSHRIPDWHULDOV DQG
FRQGLWLRQVPHWLQZLQWHUPDLQWHQDQFHRILQIUDVWUXFWXUHV6RPHRIWKHVHWHFKQLTXHVKDYLQJYHU\KLJKXQFHUWDLQWLHVWKH
UHVLGXDOGHLFHUTXDQWLWLHVDUHQRWZHOONQRZQOHDGLQJWRRYHUGRVLQJHVWLPDWHGWREHEHWZHHQDQG.QXGVHQ
 7KH GHYHORSPHQW RI D WHFKQLTXH RIIHULQJ JRRG SUHFLVLRQ IRU WKH VDOLQLW\ PHDVXUHPHQW ZRXOG SHUPLW WKH
RSWLPL]DWLRQRI WKHTXDQWLWLHVDSSOLHG6LQFH WKHFRVWRI WKHXVDJHRIVRGLXPFKORULGHIRU WKHZLQWHUPDLQWHQDQFH LQ
)UDQFHEHLQJRYHU0¼\HDUWKHHFRQRPLFEHQHILWVRIVXFKDWHFKQLTXHZRXOGEHFRQVLGHUDEOH
2XUUHVHDUFKWHDPRIWKH&(7(GHO
(VWLQFROODERUDWLRQZLWKWKH/0236RIWKH8QLYHUVLW\3DXO9HUODLQH±0HW]
KDVPDGHD WHFKQRORJLFDOEUHDNWKURXJKLQGHWHFWLRQDQGTXDQWLILFDWLRQRIVDOWV'XULFNRYLF7KHWHFKQLTXHLV
EDVHGRQDVSHFWURVFRSLFWRRODQGKDVVKRZQDQLPSUHVVLQJHIILFLHQF\LQWKHFDVHRIVRGLXPFKORULGHWKHVDOWXVHGRQ
URDGV 7KLV WRRO ZDV UHFHQWO\ VXFFHVVIXOO\ DGDSWHG WR UXQZD\ GHLFLQJ IOXLGV XVHG IRU WKH ZLQWHU PDLQWHQDQFH RQ
DLUSRUWV7KHREMHFWLYHRIWKLVZRUNLVWRSUHVHQWWKHILUVWUHVXOWVRQWKHGHWHFWLRQDQGWKHTXDQWLILFDWLRQRIUHVLGXDOGH
LFLQJSURGXFWVLQGLIIHUHQWFRQILJXUDWLRQVLQFOXGLQJODERUDWRU\DQGILHOGRQHV
6SHFWURVFRSLFDQGRWKHUWRROVIRUSROOXWDQWFRQFHQWUDWLRQTXDQWLILFDWLRQ
7KHPDLQSROOXWDQWVLVVXHGIURPWKHLQIUDVWUXFWXUHVDUHWKHGHLFLQJPDWHULDOVDSSOLHGIRUWKHVSHFLILFPDLQWHQDQFH
RQURDGVDQGDLUSRUWV$PRQJWKRVHSURGXFWVWKHPRVWFRPPRQO\XVHGDUHVRGLXPFKORULGH1D&OSRWDVVLXPDFHWDWH
&+&22.SRWDVVLXPIRUPDWH&+22.JO\FHURO&+2DQGXUHD&21+9HU\IHZWRROVSHUPLWWKHLUGHWHFWLRQ
DQGTXDQWLILFDWLRQEHVLGHVVRPHFRQYHQWLRQDOVDPSOLQJVDQGFKHPLFDODQDO\VLV
'HVFULSWLRQRIWKHGHWHFWLRQWRROV
)RUWKHDQDO\VLVRIWKHVRGLXPFKORULGHSUHVHQFHLQDVDPSOHWKUHHWHFKQLTXHVZHUHXVHG
7KH VRGLXP LRQ 1D FRQFHQWUDWLRQ LV GHWHUPLQHG E\ DWRPLF DEVRUSWLRQ VSHFWURVFRS\ 7KLV WHFKQLTXH KDV D
GHWHFWLRQ UDQJH RI  WR  PJ1D/ 7KH QRQGLOXWHG VROXWLRQV DUH ILOWHUHG ZLWK D V\ULQJH FRQWDLQLQJ D ILOWHULQJ
PHPEUDQH  ±  P LQ RUGHU QRW WR GDPDJH WKH DSSDUDWXV
 FDSLOODU\ )RU WKH EULQHV ZLWK FRQFHQWUDWLRQV PXFK
KLJKHUWKDQWKHDSSDUDWXV
OLPLWGLOXWLRQVZHUHQHFHVVDU\)RUWKHFKORULGHLRQ&OSRWHQWLRPHWULFWLWUDWLRQZLWKVLOYHU
QLWUDWH$J12DWDQGPRO/ZDVXVHG7KLVWHFKQLTXHLVEDVHGRQWKHHYROXWLRQRIWKHSRWHQWLDOGLIIHUHQFH
EHWZHHQ D VLOYHU HOHFWURGH DQG RQH RI VDWXUDWHG PHUFXU\ 7KH VLOYHU QLWUDWH KDV D WLWUDWLQJ UROH DQG SURYRNHV WKH
SUHFLSLWDWLRQRI VLOYHU FKORULGH$J&O7KH VROXWLRQ FRQFHQWUDWLRQ LV FDOFXODWHG DV D IXQFWLRQRI WKH$J12TXDQWLW\
XVHGIRUWKHSUHFLSLWDWLRQZLWKWKHDVVXPSWLRQWKDWDOORIWKHFKORULGHLRQVKDYHSUHFLSLWDWHG
7KHWKLUGWHFKQLTXHXVHGLVDQRSWLFDOWRROEDVHGRQ5DPDQVSHFWURVFRS\ZKLFKSHUPLWVWKHDQDO\VLVRIWKHVRGLXP
FKORULGHFRQFHQWUDWLRQ7KLV WHFKQLTXHZDVDOVRXVHGIRU WKHFRQFHQWUDWLRQGHWHUPLQDWLRQRIRWKHUGHLFLQJSURGXFWV
VXFKDVSRWDVVLXPDFHWDWHVSRWDVVLXPIRUPDWHVDQGXUHD
7KHSULQFLSOHRIWKLVPHWKRGLVWRVWXG\WKHYLEUDWLRQVWDNLQJSODFHZLWKLQDPDWHULDO7KHVHYLEUDWLRQVDUHSUREHG
E\WKHHQHUJ\GLIIHUHQFHEHWZHHQWKHLQFLGHQWH[FLWLQJOLJKWEHDPDQGWKHOLJKWGLIIXVHGRQWKHVDPSOH)LJD7KLV
HQHUJ\GLIIHUHQFHGHSHQGVRQ WKH W\SHRIPROHFXOH YLEUDWLRQV WDNLQJSODFH$5DPDQ OLQH LV VSHFLILF RI D FKHPLFDO
ERQG WKH H[SORLWDWLRQ RI WKH 5DPDQ SHDNV FDQ WKHUHIRUH JLYH XV LQIRUPDWLRQ RQ WKH PDWHULDO
V VWUXFWXUH RU WKH
FKHPLFDOFRQFHQWUDWLRQ)LJE

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)LJD6FKHPDWLFUHSUHVHQWDWLRQRIWKH5D\OHLJKDQGWKH5DPDQGLIIXVLRQVE,QIRUPDWLRQWKDWFDQEHGHGXFHGIURPD5DPDQSHDN&RORPEDQ

0HDVXUHPHQWVLQFRQWUROOHGFRQGLWLRQV
6HYHUDO SURGXFWV ZHUH WHVWHG LQ WKH ODERUDWRU\ XQGHU FRQWUROOHG FRQGLWLRQV 7KHVH PHDVXUHPHQWV SHUPLWWHG WKH
GHILQLWLRQ RI WKH H[SHULPHQWDO SURWRFROV DV ZHOO DV WKH GHILQLWLRQ RI HDFKPHWKRG
V SUHFLVLRQ IRU WKH FRQFHQWUDWLRQ
HYDOXDWLRQ7KHILUVWSURGXFWWHVWHGZDVWKHVRGLXPFKORULGHDVLWLVWKHPDLQGHLFHUXVHGRQLQIUDVWUXFWXUHVLQJHQHUDO
)RUWKHVRGLXPFKORULGHWKHVWXG\ZDVEDVHGRQWKHVWXG\RIWKHGHIRUPDWLRQRIWKHZDWHUVWUXFWXUHLQGXFHGE\WKH
SUHVHQFHRIVDOWLQLW,QGHHGDVWKH1D&OPROHFXOHLVGLVVRFLDWHGLQWR1DDQG&OZKHQGLVVROYHGLQZDWHUWKHUHLVQR
ERQGYLEUDWLRQREVHUYDEOHE\5DPDQVSHFWURVFRS\+RZHYHUWKHLRQVIRUPHGLQIOXHQFHWKHZDWHUVWUXFWXUHGLVUXSWLQJ
VRPHRILWVK\GURJHQERQGV7KHYLEUDWLRQVRIWKHZDWHU2+ERQGVDUHWKXVLQIOXHQFHGE\WKLVVWUXFWXUHPRGLILFDWLRQ
ZKLFKFDQEHVHHQLQ)LJ
)LJ6DOWHIIHFWRQWKH2+YLEUDWLRQVLQWKH5DPDQVSHFWUXPRIZDWHU
2485 Ivana Durickovic et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2482 – 2489 
7KHPRUHFRPSOH[PROHFXOHVSUHVHQWFKDUDFWHULVWLFSHDNV,WLVWKHUHIRUHSRVVLEOHWRGHWHUPLQHWKHLUFRQFHQWUDWLRQ
LQDQDTXHRXVVROXWLRQVQRWRQO\E\WKHLULQIOXHQFHRQWKHZDWHUVWUXFWXUHEXWDOVRE\WKHLQWHQVLW\HYROXWLRQRIWKHLU
FKDUDFWHULVWLFSHDNV
$VDQH[DPSOH WKH LQIOXHQFHRI WKH VDOW W\SHDQGFRQFHQWUDWLRQ LV VKRZQ LQ)LJZKHUH5DPDQVSHFWUDRI WZR
PDLQUXQZD\GHLFLQJIOXLGW\SHVDUHSUHVHQWHGSRWDVVLXPDFHWDWHDQGSRWDVVLXPIRUPDWHDTXHRXVVROXWLRQV

)LJ&RQFHQWUDWLRQHIIHFWRQWKH±FPVSHFWUDOUHJLRQIRUWKHDSRWDVVLXPDFHWDWHDQGESRWDVVLXPIRUPDWHDTXHRXVVROXWLRQV
7KLV FKDUDFWHULVWLF KDV EHHQ XVHG IRU WKH GHILQLWLRQ RI D VSHFWUDOPDUNHU ZKLFK FDQ SHUPLW WKH H[WUDFWLRQ RI WKH
FRQFHQWUDWLRQGLUHFWO\IURPD5DPDQVSHFWUXP,WWDNHVLQWRDFFRXQWWKHPRGLILFDWLRQVRIWKH5DPDQVSHFWUDLQGXFHG
E\WKHSUHVHQFHRIDGLVVROYHGSURGXFWLQLWE\WKHHYROXWLRQRIWKHDUHDVRIWKHEDQGVFKDUDFWHULVWLFRIVDOW',VDOWLQ
(TDQGRIZDWHU',2+LQ(T7KHVSHFWUDOPDUNHU6'LVWKXVGHILQHGDV

6' ',VDOW',2+  

7KHDQDO\VLVRIWZHQW\DTXHRXVVROXWLRQVZLWKGLIIHUHQWSROOXWDQWFRQFHQWUDWLRQVSHUPLWWHGWKHHODERUDWLRQRIDEDFXV
6' YHUVXV FRQFHQWUDWLRQ ZKLFK FDQ EH XVHG IRU WKH FRQFHQWUDWLRQ GHWHUPLQDWLRQ RI XQNQRZQ VDPSOHV ,Q RUGHU WR
YDOLGDWHRXUPHWKRGDQGWRHVWLPDWHLWVSUHFLVLRQEOLQGWHVWVZHUHSHUIRUPHGRQEULQHVSUHSDUHGE\DWKLUGSHUVRQ)RU
LQVWDQFHWKHUHVXOWVREWDLQHGE\RXUVSHFWURVFRSLFPHWKRGZHUHWKHQFRPSDUHGWRUHDOFRQFHQWUDWLRQVRI1D&OEULQHV
)LJ

)LJ&RUUHODWLRQEHWZHHQWKHFRQFHQWUDWLRQREWDLQHGE\RXUVSHFWURVFRSLFWRRODQGWKHUHDOFRQFHQWUDWLRQIRUWKHZDWHUVDPSOHV'XULFNRYLF

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7KHVHUHVXOWVVKRZDQH[FHOOHQWFRQFRUGDQFHDQGYDOLGDWHRXUVSHFWURVFRSLFPHWKRGIRUWKHVDOLQLW\FRQFHQWUDWLRQ
GHWHUPLQDWLRQ 7KH VDPH YDOLGDWLRQ ZDV SHUIRUPHG RQ UXQZD\ GHLFLQJ IOXLGV VXFK DV SRWDVVLXP DFHWDWH DQG
SRWDVVLXP IRUPDWHDTXHRXV VROXWLRQV7KHFDOFXODWHGSUHFLVLRQRIRXUFRQFHQWUDWLRQGHWHUPLQDWLRQPHWKRG IRU WKHVH
UXQZD\GHLFLQJIOXLGVLV
0HDVXUHPHQWVRQILHOGZDWHUDQGVRLOVDPSOHV
7KHPHDVXUHPHQWVLQFRQWUROOHGFRQGLWLRQVSHUPLWWHGWKHYDOLGDWLRQRIWKHHODERUDWHGPHWKRGIRUVDPSOHVZKLFKDUH
SROOXWHGE\RQO\RQHVXEVWDQFH,QRUGHUWRYDOLGDWHWKHPHWKRGIRULQVLWXPHDVXUHPHQWVDVZHOODQGWRGHPRQVWUDWH
LWVYDOLGLW\HYHQLQSUHVHQFHRIRWKHUSROOXWDQWVVHYHUDOILHOGVDPSOLQJVRIZDWHUVRLODQGYHJHWDEOHVZHUHSHUIRUPHG
)RUWKHIDFLOLW\RIFRPSDULVRQZLWKDFRPPRQO\XVHGWHFKQLTXH WKHSROOXWDQWVHDUFKHGIRULQWKHVHVDPSOHVZDVWKH
VRGLXPFKORULGH
7KHZDWHUVDPSOHVZHUHFROOHFWHGRQURDGV7KHVHZHUHXVHGIRUWKHHODERUDWLRQRIEULQHVE\DWKLUGSHUVRQLQRUGHU
WRSHUIRUPEOLQG WHVWV7KH UHVXOWV REWDLQHGZLWK WKHEOLQG WHVWV DUHSUHVHQWHG LQ7DEOH DQG VKRZ WKDW WKH VDPSOH
LPSXULWLHVWKDWFDQEHIRXQGRQURDGVGRQRWLQIOXHQFHWKHVDOLQLW\GHWHUPLQDWLRQ

7DEOH(YDOXDWLRQRIWKHRSWLFDOWRROSUHFLVLRQDQGFRPSDULVRQZLWKWKHUHVXOWVREWDLQHGE\SRWHQWLRPHWULFWLWUDWLRQ
3RWHQWLRPHWULFWLWUDWLRQJ/ 2SWLFDOWRROJ/ 3UHFLVLRQ
  
  
  
  
  

6RLOVDPSOHVZHUHFROOHFWHGRQVHYHUDOVLWHVRYHU)UDQFH)LUVWRIDOOGLIIHUHQWVDPSOHSUHSDUDWLRQSURFHGXUHVZHUH
WHVWHGLQRUGHUWRLGHQWLI\ZKLFKRQHRIIHUVWKHEHVWVDOWH[WUDFWLRQ9DULDWLRQRIWKHGU\LQJDQGVLHYLQJSURFHVVWLPHRI
WKH OL[LYLDWLRQ VROYHQW TXDQWLW\ DQG RI RWKHU SDUDPHWHUV SHUPLWWHG WKH HODERUDWLRQ RI D SURFHGXUH VSHFLILF IRU WKH
VDOLQLW\H[WUDFWLRQIURPVRLOV7KHSURFHGXUHRIIHULQJEHVWH[WUDFWLRQUHVXOWVFRQWDLQDKRXUVOL[LYLDWLRQZLWKD
VRLO WRZDWHUUDWLR,QRUGHUWRHYDOXDWHWKHVDOWH[WUDFWLRQHIILFLHQF\VDPSOHVRINQRZQFRQFHQWUDWLRQZHUHSUHSDUHG
DQGDQDO\]HGE\FRQYHQWLRQDOVDOLQLW\WHFKQLTXHV
$VWKHFRQFHQWUDWLRQUDQJHVFRYHUHGE\WKHDWRPLFDEVRUSWLRQ±PJ/IRUWKHVRGLXPLRQWKHSRWHQWLRPHWULF
WLWUDWLRQPJ/±J/IRUWKHFKORULGHLRQDQGWKH5DPDQVSHFWURVFRS\!J/IRUWKHVRGLXPFKORULGHGLIIHU
JUHDWO\ WZR VHULHV RI VDPSOHV FRQWDPLQDWHGE\ VDOWZHUH SUHSDUHG$ ILUVW VHULHV RI ORZFRQFHQWUDWLRQ VDPSOHVZDV
DQDO\]HGE\ WKHDWRPLFDEVRUSWLRQDQG WKHSRWHQWLRPHWULF WLWUDWLRQ WHFKQLTXHV7KH UHVXOWVREWDLQHGDUHSUHVHQWHG LQ
7DEOH

7DEOH5HVXOWVREWDLQHGRQWKUHHFRQWDPLQDWHGVRLOVDPSOHVFRQFHQWUDWLRQVRILRQVIRXQGLQDWHVWVDPSOHWKH1D&OPDVVFDOFXODWHGIRUPLWDQG
WKHHIILFLHQF\REWDLQHG

 >1D@J/ >&O@PROH/ P1D&OFDOFJ P1D&OUHDOJ (IILFLHQF\
6DPSOH     
6DPSOH     
6DPSOH     


2XUVDPSOHSUHSDUDWLRQPHWKRGLVYDOLGDWHGE\WKHJRRGH[WUDFWLRQHIILFLHQF\UHVXOWV$KLJKFRQFHQWUDWLRQVHULHV
ZDVSUHSDUHGIRUWKHDQDO\VLVZLWKRXUVSHFWURVFRSLFWRRO)LJ

2487 Ivana Durickovic et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2482 – 2489 
)LJ&RUUHODWLRQEHWZHHQWKHFRQFHQWUDWLRQREWDLQHGE\RXUVSHFWURVFRSLFWRRODQGWKHUHDOFRQFHQWUDWLRQREWDLQHGRQVRLO
(YHQWKRXJKWKHUHVXOWVREWDLQHGVKRZPXFKKLJKHUFRQFHQWUDWLRQVWKHGLIIHUHQFHEHWZHHQWKHFDOFXODWHGDQGWKH
UHDO FRQFHQWUDWLRQ LV FRQVWDQW   DQG  J/ ,W FDQ WKHUHIRUH EH FRQVLGHUHG DV D VLPSOH VKLIW DQG
LQVHUWHGLQWKHVLJQDOWUHDWPHQWSURFHVVGHGXFLQJLWIURPWKHYDOXHVREWDLQHG+HQFHIRUWKHILHOGVRLOVVDPSOHVWKH
PHWKRGJLYHVWKH1D&OFRQFHQWUDWLRQZLWKDJ/SUHFLVLRQ
2QERDUGPHDVXUHPHQWV
:LQWHUPDLQWHQDQFHRI LQIUDVWUXFWXUHV LV EDVHGRQ WKH DSSOLFDWLRQRI VDOWV RU ³EULQHV´ DTXHRXV VROXWLRQRI VDOW
DSSOLHGRQVXUIDFHV7KHVHPDWHULDOVDUHWKHQZDVKHGE\SUHFLSLWDWLRQVDQGFDQEHIRXQGLQUXQQLQJZDWHURQURDGV
DQGDLUSRUWV$SDUWRIWKHPHQGVLQULYHUVDQGVHDVDQGDSDUW LVDEVRUEHGE\WKHVRLOV OHDGLQJWRVDOWH[FHVVLQWKH
URDG
VHQYLURQPHQW7KHPDLQGLIILFXOW\LVWRGHWHUPLQHLIWKLVVDOWH[FHVVVWD\VZLWKLQDQDFFHSWDEOHOHYHO
7RGRVR LQVWUXPHQWVZHUH LQVWDOOHGRQERDUGRID VPDOO ERDW DQGPHDVXUHPHQWVFRQGXFWHGZLWK WKHPRYHPHQW
JHQHUDWHGE\WKHVWUHDP,QRUGHUWRORFDWHWKHPHDVXUHPHQWVWKH\ZHUHWULJJHUHGE\D*36DWD+]IUHTXHQF\7KH
VSHFWURPHWHU DORQJZLWK WHPSHUDWXUHSUREHVDQG WKH*36ZHUHFRQWUROOHG WKURXJKD/DE9,(: LQWHUIDFH6SHFWUDO
VLJQDWXUHVZHUHRQVFUHHQLQUHDOWLPHDQGVRPHFDOFXODWLRQVZHUHPDGHWRHYDOXDWHWKHDPRXQWRIVDOWLQDVLPLODU
ZD\DVWKHRQHGHVFULEHGLQ7KHILUVWFDPSDLJQRIPHDVXUHPHQWVGLGQRWUHYHDOWKHSUHVHQFHRIDQ\VDOWLQWKH
VXPPHUWLPHEXWLWSHUPLWWHGWKHGHYHORSPHQWRIWKHDSSURSULDWHH[SHULPHQWDOVHWXSDQGWKHLPSURYHPHQWRIWKHGDWD
DFTXLVLWLRQ V\VWHP$GGLWLRQDO WHVWV WKURXJKRXW WKH\HDUZLOOEHSHUIRUPHG LQRUGHU WRKLJKOLJKW WRZKLFKH[WHQW WKH
ZLQWHUPDLQWHQDQFHLQIUDVWUXFWXUHLQIOXHQFHVZDWHUVDOLQLW\
'LVFXVVLRQ
$ VSHFWURVFRSLF WRRO ZDV GHYHORSHG IRU WKH GHWHUPLQDWLRQ RI FRQFHQWUDWLRQV RI VHYHUDO GHLFLQJ SURGXFWV 7KH
PHWKRGIRUWKHFRQFHQWUDWLRQGHWHUPLQDWLRQZDVYDOLGDWHGRQLQODEVDPSOHVRIVRGLXPFKORULGHSRWDVVLXPDFHWDWHDQG
SRWDVVLXP IRUPDWH ZKLFK FRQVLVW WKHPDLQ GHLFLQJ SURGXFWV XVHG RQ URDGV DQG DLUSRUWV 6WXGLHV RQ XUHD DTXHRXV
VROXWLRQVDUHLQSURJUHVV
6HYHUDOGHWHFWLRQWHFKQLTXHVZHUHDSSOLHGRQILHOGVDPSOHVRIGLIIHUHQWQDWXUHDQGRULJLQZDWHUDQGVRLOVDPSOHV
FROOHFWHG DW GLIIHUHQW JHRJUDSKLF ORFDWLRQV 7KHVH ZHUH ILUVW DQDO\]HG E\ FRQYHQWLRQDO WHFKQLTXHV IRU WKH VDOLQLW\
GHWHUPLQDWLRQ VXFK DV WKH DWRPLF DEVRUSWLRQ VSHFWURVFRS\ DQG WKHSRWHQWLRPHWULF WLWUDWLRQ7KHVDPH VDPSOHVZHUH
DQDO\]HGZLWK D QHZ VSHFWURVFRSLF WRRO GHYHORSHG IRU WKHGHWHFWLRQ DQG WKHTXDQWLILFDWLRQRI GLIIHUHQW VSHFLHV7KH
FRPSDULVRQRIWKHUHVXOWVREWDLQHGZLWKWKHGLIIHUHQWWHFKQLTXHVVKRZJRRGFRUUHODWLRQVKRZLQJWKDWWKHLQIOXHQFHRI
WKHVDPSOHRULJLQGRHVQRWLQIOXHQFHWKHVSHFWURVFRSLFPHWKRGSUHVHQWHGLQWKLVSDSHU)XUWKHULQYHVWLJDWLRQVZLOOEH
XQGHUWDNHQ RQ WKH FRQFHQWUDWLRQ GHWHUPLQDWLRQ RI SRWDVVLXP DFHWDWHV DQG SRWDVVLXP IRUPDWHV LQ XQNQRZQ ILHOG
VDPSOHV
&RQFOXVLRQ
,Q)UDQFHVHYHUDOPLOOLRQVRIWRQVRIVDOWDUHXVHGHDFKZLQWHUWRFOHDUURDGVDQGDLUSRUWSDYHPHQWVIURPLFHDQG
UHVLGXDO VQRZ OD\HU $ ODUJH SDUW RI WKH GHLFLQJ SURGXFWV HQGV LQ WKH HQYLURQPHQW LQ VRLOV DQG ZDWHUV 7KHLU
HQYLURQPHQWDO LPSDFW EHLQJ SURYHQ WKH VXUYHLOODQFH RI WKHLU TXDQWLWLHV LQ WKH HQYLURQPHQW EHFRPHV HVVHQWLDO7KH
FRQYHQWLRQDO WHFKQLTXHV XVHG IRU WKHGHWHUPLQDWLRQRI WKH FRQFHQWUDWLRQRI VSHFLILF FKHPLFDO VSHFLHV DUH ODERUDWRU\
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WHFKQLTXHV PDNLQJ WKHP QRW DSSURSULDWH IRU WKH ZLQWHU PDLQWHQDQFH DSSOLFDWLRQ ZKHUH DQ LQ VLWX LQIRUPDWLRQ LV
QHFHVVDU\ ,Q WKLV SDSHUZH VKRZ D FRPSDULVRQ EHWZHHQ WKH UHVXOWV REWDLQHGZLWK FRQYHQWLRQDO WHFKQLTXHV IRU WKH
VDOLQLW\ GHWHFWLRQZLWK WKH RQHV REWDLQHG E\ RXU QHZ VSHFWURVFRSLF WRRO )RU HDFKPHGLD WHVWHG ZDWHU DQG VRLO D
VSHFLILF VDPSOHSUHSDUDWLRQSURFHGXUHZDVGHYHORSHG DQGYDOLGDWHG:H VKRZHG WKDW RXUPHWKRG FDQEH DSSOLHG WR
GLIIHUHQWPHGLDRIIHULQJJRRGSUHFLVLRQ
7KHDGYDQWDJHRIRXUQHZSROOXWDQWGHWHFWLRQWHFKQLTXHLV WKDWLWFDQEHDSSOLHGWRRWKHUSROOXWDQWVDVZHOO,WKDV
DOUHDG\EHHQYDOLGDWHGRQGHLFHUVVXFKDVVRGLXPFKORULGHSRWDVVLXPDFHWDWHDQGSRWDVVLXPIRUPDWH7KHPHGLDIRU
ZKLFKWKHUHVXOWVDUHSUHVHQWHGLQWKLVSDSHUDUHZDWHUDQGVRLOEXWWHVWVZLWKVDPSOHVRISODQWVDUHLQSURJUHVVDQGWKH
ILUVWUHVXOWVDUHYHU\HQFRXUDJLQJ


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